Purification of the ryanodine receptor and identity with feet structures of junctional terminal cisternae of sarcoplasmic reticulum from fast skeletal muscle.
The ryanodine receptor has been purified from junctional terminal cisternae of fast skeletal muscle sarcoplasmic reticulum (SR). The ryanodine receptor was solubilized with 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate (CHAPS) and stabilized by addition of phospholipids. The solubilized receptor showed the same [3H]ryanodine binding properties as the original SR vesicles in terms of affinity, Ca2+ dependence, and salt dependence. Purification of the ryanodine receptor was performed by sequential column chromatography on heparin-agarose and hydroxylapatite in the presence of CHAPS. The purified receptor bound 393 +/- 65 pmol of ryanodine/mg of protein (mean +/- S.E., n = 5). The purified receptor showed three bands on sodium dodecyl sulfate-polyacrylamide gel electrophoresis with Mr of 360,000, 330,000, and 175,000. Densitometry indicates that these are present in the ratio of 2/1/1, suggesting a monomer Mr of 1.225 X 10(6) and supported by gel exclusion chromatography in CHAPS. Electron microscopy of the purified preparation showed the square shape of 210 A characteristic of and comparable in size and shape to the feet structures of junctional terminal cisternae of SR, indicating that ryanodine binds directly to the feet structures. From the ryanodine binding data, the stoichiometry between ryanodine binding sites to the number of feet structures is estimated to be about 2. Since the ryanodine receptor is coupled to Ca2+ gating, the present finding suggests that the ryanodine receptor and Ca2+ release channel represent a functional unit, the structural unit being the foot structure which, in situ, is junctionally associated with the transverse tubules. It is across this triad junction that the signal for Ca2+ release is expressed. Thus, the foot structure appears to directly respond to the signal from transverse tubules, causing the release of Ca2+ from the junctional face membrane of the terminal cisternae of SR.